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Efficacy of Different Administration Timing of Bacillus licheniformis as An Adjunct to Bismuth - containing
Quadruple Therapy for Eradication of Helicobacter pylori Infection YAO Xinjie, LI Yan, SONG Hanyi. Department
of Gastroenterology, Shengjing Hospital of China Medical University, Shenyang (110000)
Correspondence to: SONG Hanyi, Email: songhy1@sj-hospital.org

Background: Bismuth-containing quadruple therapy for Helicobacter pylori (Hp) eradication is frequently associated
with adverse reactions (diarrhea, abdominal pain, etc.) and may disrupt intestinal microecological homeostasis, potentially
affecting treatment adherence and gut health. Probiotics supplementation is considered a strategy to mitigate these issues,
but the optimal timing for adjuvant use remains unclear. Aims: To investigate the efficacy, safety, and impact on intestinal
microecology of adding Bacillus licheniformis (B. licheniformis) at different time points as an adjunct to bismuth-containing
quadruple therapy for Hp eradication. Methods: A total of 150 treatment - naive patients with Hp infection visited the
Gastroenterology Outpatient Department, Shengjing Hospital of China Medical University from August 2024 to May 2025
were enrolled and randomly divided into four groups: bismuth - containing quadruple therapy group, as well as the
concurrent, sequential, and delayed B. licheniformis groups. Patients in the latter three groups received oral B. licheniformis
(500 mg, three times per day) concurrently with the 14-day eradication therapy, during the 14-day eradication therapy and
continued for another 14 days (totaling 28 days), and for 14 days starting after the completion of eradication therapy,
respectively. The Hp eradication rates, and the incidence of adverse reactions during the treatment course were evaluated.
Changes in the gut microbiota before and after eradication therapy were observed by fecal smear microscopy and targeted
culture. Results: There were no statistically significant differences in the Hp eradication rates among the four groups by
intention - to - treat and per - protocol analyses (all P>0.05). Incidence rates of adverse reactions in the sequential and
concurrent B. licheniformis groups were lower than those in the bismuth-containing quadruple therapy group (8.3%, and

9.4% vs. 28.6%, respectively), however, no statistically significant differences were observed (all P>0.008 3).
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Proportions of patients with imbalanced gut microbiota on day 14 (D14) and day 28 (D28) of eradication therapy in the

sequential B. licheniformis group were significantly lower than those in the bismuth-containing quadruple therapy group

(D14: 38.9% wvs. 71.4%, D28: 8.3% wvs. 48.6%, all P<0.008 3); while the proportions of patients with normal intestinal

colonization resistance in the sequential B. licheniformis group were significantly higher than those in the bismuth -
containing quadruple therapy group (D14: 88.9% wvs. 60.0%, D28: 97.2% wvs. 71.4%, all P<0.008 3). Conclusions:

Adjuvant use of B. licheniformis with bismuth - containing quadruple therapy can reduce the adverse effects of Hp

eradication therapy on gut microbiota, promote the restoration of intestinal colonization resistance, and demonstrate a

favorable clinical trend in reducing adverse reactions. Sequential use of B. licheniformis (during the 14-day eradication

therapy and continued for another 14 days) shows the best outcomes.
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